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(57) [gjit;] 

[|»^^¥I5] C : 0.02wt%mT, Si : 1.0 wtJgJJiT. 
Mn : 1.0 wt%]iIT, P : 0.08wt%IilT. 
S : 0.01wt%OTs Al : 0.30wt%litT. 
Cr : ll~50wt%. Mo : 5.0 wt%]ilT 
N : 0.03wt%OT5-i-^, 

$^>IC. CtJj;l/fN(i. 0.005 g (C + N) ^0.03wt% 
t (C/N) <0.6 c7)RI^SrgtyiL, C. NfeitXTi 

(±, 5STi/ (C + N) g30OWf^^}1|;^cLT-t^-L, 

A-xcOffiT*iSr40%lil±(cLTa!irafijE®L. 

iO, ^t01/4JI{4g{Cj3(tl.X||aii-^SJ:b(22 
2)/(310) Sr35ia±t-ri.. 
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1 

[ff^Jll ] C : 0.02wt%i.:ilT. 
Si : 1.0 wt%J^JlT. 
Mn:1.0 wt%iaT. 
P : 0.08wt%UT, 
S : 0.01wt%tJlT. 
Al :0.30wt%JJlT. 
Cr : 11— 50wt%. 
Mo: 5.0 wt%JJlT. 
N:0.03wt%OT 

**0, Ct5j:t/N(i. 0.005 g (C + N) ^0.03wt% 

^Ti/ (C+N) ^sommmfz-fiii^^b. m 
ff)xnmm&it{222)mw) turner) i /Amn-sx- 

imsm] c : o.o2wt%j,:iT. 

Si : 1.0 wt%JMT. 
•Mn:1.0 wt%iaT. 
P :0.08wt%JaT, 
S : 0.01wt%J.:JlT, 
Al : 0.30wt%OT. 
Cr : ll~50wt%. 
Mo: 5.0 wt%iaT. 
N:0.03wt%JMT 

*»0. CfeitA'Nfi. 0.005 S (C + N) g0.03wt% 

t„ (C/N) <0.6 «7)raf|$rjf|;tL.T-t;^/', $<i,(C5 
STi/ (C + N) ^3 0c7)mmimfz-rTii:-^:^L. $ 

Ca:0.0050wt%tlT, 
Nb:0.0100wt%l,:lT, 
B :0.0020wt%J,:JlT. 
Cu:2.0wt XWraXt/ 
Ni : 2.0wt %OT 

iOd^.*^<?>Stt'ix&l«t/cJ±2aJiUiS:-^*L, mn 
X|S«ii-5^SJ:b(222)/(310) A^'WI^T) 1 /411{5ST'3 

[li*^3] C : 0.02wt%J,:lT. 
Si : 1.0 wt%JilT. 
Mn:1.0 wt%OT, 
P:0.08wt%lMT. 
S :0.01wt%JJlT, 
Al :0.30wt%JJtT, 
Cr : ll-50wt%. 
Mo: 5.0 wt%tlT. 



(2) • !»^^1 0-1 2 1 20 5 
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N : 0.03wt%li[T 

A^-P. CfcJ;lXN{i. 0.005 S (C + N) S0.03wt% 
t. (C/N) <0.6 i7)Mf«WcLT^^. §<o(C5 
STi/ (C + N) S30(5DR|^Sr?SJtrriS:-^*t. « 

tfcttS X^«:}^5|]SJt(222)/(310) *W<7) 1 /4 /f 
{iST3 5ia±-CS)0. fiiSX||«^)-9Si^Jt(222)/(31 

0) tfO:^ff:^l*]¥i4;(icO±4 0%Jill*it:J)|.«Ji£7)W 

[W*JB4 ] C : 0.02wt%OT. 
Si : 1.0 wt%OT. 
Hn : 1.0 wt%WT, 
P : 0.08wt%BlT, 
S : 0.01wt%OT, 
Al : 0.30wt%lJlT, 
Cr : ll~50wt%. 
Mo : 5.0 wt%OT. . 
20 N : 0.03wt%l.:lT 

CfcitXNti, 0.005 ^ (C + N) g0.03wt% 
(C/N) <0.6 (OmmWcLXt^. §4>t5 
STi/(C + N) g3 0c^M^S:)SA^-rri&-^*L, 

Ca : 0.0050wt%OT, 
Nb : 0.0100wt%OT. 
B : 0.0020wt%].:lT. 
Cu : 2.0wt %&Ti5J:X/ 

Ni : 2.0wt %aT 

fett&XJ|«^3SftJt(222)/(310) i}iim<r>l/4m&. 

w.x'3 da^x-m, mtixnmifmmt(222)/m) 

[i«*«5] C :0.02wt%]ilTs 

Si : 1.0 wt%OT, 
40 Mn : 1.0 wt%l,:J[T, 

P : 0.08wt%OT. 

S : 0.01wt%OT. 

Al :0.30wt%OT, 

Cr : ll~50wt%. 

Mo : 5.0 wt%JJlT. 

N : 0.03wt%iyT 

CfcJ:tA'N{±, 0.005 S (C + N) S0.03wt% 

fc. (C/N) <0.6 «0raffiS:?»!tLT-^;?^. ^i^lZS 

gTi/ (C + N) gSOcOMfS^^fc-TTi^-^WI-^^ 
50 mm. SEMcoS*|>N-XET*40%JiUi. *-oft±{f 
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[if5l<3S6] C :0.02wt%IilT, 
Si : 1.0 wt%OT. 
Mn : 1.0 wt%JaT. 
P :0.08wt%OTs 
S : 0.01wt%JilT. 

Al :0.30wt%J.:JlT. . 10 

Cr : ll~50wt%. 

Mo:5.0wt%iyT, 

N:0.03wt%OT 

ir:>. CijJ:t^N{4 . 0.005 g (C+N) go.03wt% 
(C/N) <0.6 <m\%^mf^LX^n. §<olC5 

gTi/ (c+N) ^3Ci(nm%^mtz-fr\^^^-thm 
/mmx\ mm^z^'^tmzmh^mimm. 

(222)/{310) *i3 0JjLhT'*>S|a®Mi:L. iJCV^T'. CI 20 

umm]»Mmmm goo-noo'coig^KHT'. 

?#raflEgS'60%~95%c7)JFF$T\ ttiffMSfi^ 830~ 
950 rcOjaSKHTlfa, if*Jl5*/i{46tCtaf5«07 

cooon 

y4 v^x-ryvxmmzmL. t<tc, wm^'^<r> 
mnm:}i'&m^^ < , » 'j 'jyymzmit 7xvav 

[0 0 02] 

^ v^x^y\yxm\,z}icKmix\^ttzih. iiecort 

S3 04. SUS 3 1 65: if ^03j--;^T-^'f M^X-fy 

:fttt7x5-< F-5^:^xVl':;?.M^3Sffl-r.g.ii:*^'i^M$ 

W\^^t^j:\^fz^<izmX'hh b \>^-orzmi^lK<^i^ti 50 
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^Xf-yuxmii. ^fz. it-XTi-^ V^Xy-yi'X 

mi,zit^x. fiic^tt. m^zmmz^L\^fz>h. m^mi^ 
m^^timmmtLxmm^^Tih^tz. 

y s.vAVlkXTy\^xm<^—MoM-M&:k\.z 

%'i:hZhifi-imxh->fz. 
[0 00 3] tZhX. 7x7^ hJ^XrVl^xSiiO^ 

ifm-^^m-thtz^<r,m.%m,7i.):. Lx\t. ( c +n ) 

(OiK^cOfBlfc. ^^^56-123327 -ti^fStCii, Nb^iO^ 
4652-^^fgtC(±. Ti. Nb#iOMM-ft!|?Jje^«^asap-r 

I. ^ i: J: 0 . %^m^Wm tt X^S^3S^ ( 2 

22) / (200) SriS^T, #V\ rfi(7y^7;i- 

- Hfi ) m(nm&m: ^^.-thm-itm^^^ tix\^h, 

^hl,Z. W^m5A-lim^^mt,Zli, C. NcOffiTfcTi 
[0004] 

fz, 

[0005] ^Lx\ *^B3c7)@w{i, ±iem^s^fi*>' 
i^i.x\^fzwm^wdkL. wm'i'&.%<^m\^m-fim'h 
ttzm^)=Jyymzmix^yai.'7^ hikx^yv 
xmwLh^<r)mmm^w^-thzti,zhh. ttz. * 
HBH^fficogwii. rffl*n.4 Ui±, ^*t^'^<3o%Iy± 

«0«a*\ rffl<73ffi|*lM*ttAr*^ 0.2iyT, W<^ffil*I 
M*ttAEl*i 2.0%J.:1T. oM-^^X'lOum&Jn 

[0006] 

XTyvxmmit^m.. smm-. mmf^rms. 
it Lx . mffm.-^mmz^j:t i o mm-tt 1 1 i r. 

mh^zm-^fz. 

[0007] -r^^h-h . ^mn<m'^mmm<^tiiy) 

X'h^. 

(1) C : 0.02wt%i,:lT. Si : 1.0 wt%tiT, 
Hn : 1.0 wt%JaT. P : 0.08wt%tJlT. 
S : 0.01wt%iilT, Al : 0.30wt%OT, 
Cr : ll~50wt%. Mo : 5.0 wt%J.:lT. 
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N :0.03wt%JilT 

CfcJ:t/N{±, 0.005 g (C + N) g0.03wt% 
(C/N) <0.6 cr>mmmfctX-^^. $^(,Z5 

^Ti/ (C+N) ^socmmmtz-tTitr^^t. m 

[0008] 

(2) C : 0.02wt%WT. Si : 1.0 «t%iyT. 
Mn : 1.0 wt%WT. P : 0.08wt%OT, 

S : 0.01wt%JitT. Al : 0.30wt%iilT. 
Cr : ll~50wt%. Mo : 5. 0 wt%feiT, 

N : 0.03wt%JilT 

Cfciy'Nfi, 0.005 S (C + N) S0.03wt% 
(C/N) <0.6 cOMf^Srit^^LT-ir;^, §^tc5 

gTi/ (C+N) ^3o<m^imt^r\\i:-k^L. ^ 

®Ca: 0.0050wt%OT 

©Nb : 0.0100wt%tlT, B : 0.0020wt%JMT 

(3) Cu : 2.0wt %aT. Ni : 2.0wt %&T 
cr)y>U-y°i}^i^mi,m^ V ^-ftiti^ 1 mt fzii 2 atiJicT) 

0, Affile W=Srffi<7)XiMsa*^SJt(222)/(310)**S 
[00 09] 

(3) C : 0.02wt%OTs Si : 1.0 wt%JilT. 
Mn : 1.0 wt%jaT, P : 0.08wt%mT. 

S : 0.01wt%OT. Al : 0.30wt%Ji[T, 
Cr : ll-50wt%. Mo : 5.0 wt%JilT, 
N :0.03wt%J.:tT 

3!)>o, CfcJ:t/fN{i, 0.005 S (C + N) S0.03wt% 

(C/N) <o.6 <mmmi-zLx^?9.. §^>iw5 

STi/ (C + N) S30cOg8ffiWv;-rTi2r^*L, S 
a5{iFet>J:iPRriSW5r*e!B!i*»'^^r'). IRffltcW^rli 

(CfcttS X^«:JJ-3iSJt(222)/(310) *<«Jf CO 1 /AW- 
f3ST'3 51Jl±T'S>0, B(riBX|«m^3^Si:b(222)/(31 

0) ff)WM^^'^^m<r)±Ao%vmi,zhhm.^cr>mM 

[0010] 

(4) C : 0.02wt%OT, Si : 1.0 wt%JJlTs 
Mn : 1.0 wt%JaT, P : 0.08wt%JilT. 

S : 0. 01wt%JJtT> Al : 0. 30wt%OT, 
Cr : ll~50wt% , Mo : 5. 0 wt%lJlT, 
N :0.03wt%J.:lT 
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CfcJ:l/N{i, 0.005 S (C + N) S0.03wt% 
t. (c/nxo.e aymmmtzLX-^^. ^i^izs 
gTi/(C + N) ^3 ocom^imti-rii^r^^L. § 
ii>izttz. 

(DCa : 0.0050wt%lMT 

©Nb : 0.0100wt%JilTs B : 0.0020wt%OT 
©Cu : 2.0wt Ni : 2.0wt %aT 

10 0 , mz^mm^zm^ xm.m^m&iti222)/(3\ 

0) i/iimco 1 /Am&SrC 3 5 JiLhT'ib 0 , BulEXifl 

S^^]^(222)/(310) (0W:^r|6)^te)ffic7)±4 0%jy 

vi^yymzmiiyxy^ h^:^Tyu^sm. 

[00 11] 

(5) C : 0.02wt%ttT, Si : 1.0 wt%OT,. 
Mn : 1.0 wt%OT. P : 0.08wt%OT, 

S : 0.01wt%JjlT. Al : 0.30wt%l-:jlT, 
20 Cr : ll~50wt%. Mo : 5.0 wt%OT. 
N : 0.03wt%lilT 

i^o, caxr/mi. 0.005 s (c+n) go.o3wt% 
fc, (C/N) <o.6 commmfzLxa^. ^^izs 
gTi/ (c+N) ^3 ocDmrnmrz-rTii-k^^tm 

s.mmiSLms!)'ci;mzxmmsmL, nhtitzB, 
mmmMumi t , j^he® l . itmmm-^ ^ t 
Sri#^fc-fs±ie(i) -(4) «o^^-m*»iotiea«o7 

30 [0012] 

(6) C : 0.02wt%UlT. Si : 1.0 wt%OT. 
Mn : 1.0 »t%&.T. P : 0.08wt%l.:lT. 

S : 0.01wt%OTs Al : 0.30wt%UlT. 
Cr : ll~50wt%. Mo : 5.0 wt%OT. 
N : 0.03wt%jyT 

C}iJ:r/m±. 0.005 S (C + N) g0.03wt% 
(C/N) <0.6 i?3Mf«2riTS!tL-C-^;^i, §/i>tC5 

sTi/ (C+N) ^3ocom^im^tTii^^-tm 

40 ffiffic^$^Tia«750rOTtTSi^JI® LT , 1 

/4miiLmx\ W(Mi,z^'n^d:mizinfixm.m^^mt 
(222)/(3io) mo&i±v»>mm&tt. d:^^X\ Z 

[0013] (7) WMUm^i 900-1 lOO'COiSSEH 
X\ J^raJEE®S:60%~95%cOET^T, ttiffMMS- 8 

30-950 x:<oiaKigHT-ffa. ±ie(5) i!t{±(6) tela 

50 [0014] 
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C : 0.02wt%OT 

^i^mmz^j:&<DX\ 0.02wt%UlTt-tl>, ^fc. C 

[00 1 5] Si : 1.0 MtXaT 

sm, mmcofzmz^m7tmx'$>htiK micomtm 

-0.5 wt%t-|>l.. 
[GO 1 6] Mn: 1.0 wt%UlT 

ofc*^ tc^-ffl^7c«f $) •!> , ja*0<7)^SDii?ftF^jDXe 
OffiT^W:fttt<7)fiT5-ffl< c7)T\ 1.0 wt%tlT. »i 

L<{i0.5 wt%JilTi:-ri., 

COO 1 73 P : 0.08wt%tlT 

sfc, mz^<r>Bm''miz^j:ico'co.mi%wF. » 

t L < {io. 04wt%OT t -r-s » 

[0 0 18] S : 0.01wt%JilT 

mt^^mz-^j:h<r)x\ o.oiwt%j,:]iTs iff^t<(±o.oo6 

[00 1 9] AI : 0.30wt%IilT 

Al5K:fr4!|%«OlljDt<i:0lSHI'1'S:18<IIiai:^ 
hff)X\ 0.30wt%OT, #*L.<(i0.10wt%JJlT<Oteffl 

[ 0 0 2 0 3 Cr : 11— 50wt% 

coiA>'iiwt%*}t-<:-«+t})-^:iW:fett*^'# c^ivf, -:^r50 

?-ffiT$-a:SiOT\ aSSDl5H(ill~50wt%. »ib<ti 

ll~35wt%i:-ri.. 
[00 2 1 ] Mo: 5.0 wt%tJiT 

5.owt%*jSi.T»t2.t, zticffmrntsima 

^jDXttSr<ST^-<i-.&^0-C, 5.0 wt%OT^OKffl-C^D 
[00 22] N : 0.03wt%feAT 
^7C*T'S)S. t<tc. 0.03wt%S:fi;cl>t^<O^».*i 
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^^i:^l.<OT. 0.03wt%mT. »*t<{i0.01uit%iy 
[0023] 

0.005 g (C + N) g0.03wt%. (C/N)<0.6 
cai-ifmi. v^-fixirffl, Wfc 

J:l>mtttcS^S:&{3rL. cn'^><7)^l+»3(?«0.03wt 
%Srffiil.i:, ^mmi^Wm\,zt£h. -IjC. NSrffi 
Kt^ilSML. -^H-4T-0.005 wt%*}ttt-tl> t , fe^e 

10 M'J'Jyym^&T-t^, Ltzt^-oX. Cfcit/N-^* 
*«±, 0.005 g (C + N) g0.03wt%S:}1|^-tl.je®*^ 

J>l><. 

[0 0 24] ^HM'ifi. Ci:Nc0M*ib, (C 

Jt. (C/N) *>'0.6 (222) i:(310) 

X^a^)-5Smt (222)/(310) c7)tt*JliJpL. rttfci 

S<^S. L;t*i-5T, Cfcj:tXN«^*»{i, (C/ 

N) <0.6.cOW^Srt}l£tl.£>SA^'*l.. Hlti, C 
20 +N*<0.0080~0.0200wt%. Ti/ (C + N) *«10— 19 

x\ i^<r>jmm%^<r>\mf.zhm^<r>mmz-y\^ 
X. wm'mmii^ (m&immm<^-mtn 
t, ) hc/ntmm^^Lfz^cox'hh. 01*^ 

-ri.i^'^T!)** set 

[0.025] 5gTi/ (C + N) ^30 

Tiji. ^mBmtmxh^. mm^mmm^za 
»hzrm.imm.m\ii^m\Lx. w^ttsran-f 

30 mmmt Lxm^Lx. m^w^wmL. ®tt, so 

tt. (C + N) kff)mm}t. Ti/ (C + N) tcLT5* 

jSTW#^>ix-f. -*-;<7)jiT'30$-®x.T»-ri.i:, 
iii^>cO»ttS:fiT$-ti:.i.. L!t*>'-5T. TitC. Nfc 
iOraWi. 5gTi/ (C + N) S30<^ll^*<jS^$ilT 

[0026] &±m^^^^zMix. m^zmtx. 

(S)(a : 0.0050wt%tlT (&m.m(D y Xfl-Mt OKihcO/t 
is^) , ®Nb : 0.0100wt%mT, B : 0. 0020wt%OT (V^ 
40 ftlt«aWttfflc7)ei#c7)jta6) , OCu : 2.0 wt%tJ[ 
T. Ni : 2.0 wt%lilT (O-fiXtiB:ftttt0K#<7);tis^) 

Ca : 0.0050wt%OT 

mm^mz-t^i/ihtcoT. 0.0050wt%OTtfOffiHT 
50 ( 0 0 2 7 ] Nb : 0.0100wt%iJlT 
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{i. 0.003 wt%W±<7)^p*^:a^Uv\ 
[0 0 28] B :0.0020wt%OT 

20wt%OT<OKHt'm!l[rr&. ^rti. »^ Uv^lEHJiO. 
0005--0.0010wt%"CJ)?.. 
[0029] Cu: 2.0wt %];J.T 

mi>zmm-t& t . mmnx^j: b'(Di^si}^m.icr,x\ 

t07t:i6{c{i. Cu+Ni<7)4tcLT. O.OM%fiLi:i:-f -S<0 
[0 0 30] Ni : 2.0wt %l;Xf 

Nit. i?tcm-sjW:fett. w-r§^j»ittt<7)et»(=*ffl 

c7)fv:a^{c«i:. Cu+NioMtcL-T, 0.01wt%].:Jl±i:-ri)O 

[003 1 ] xmm^^&it (222)/(310) 
«Et^fi^^rffilifcttl.X^«^3^mt (222)/(310) 

zMm^m^tzMzii, ^-f. Bjm^miz 
fcv^T, ^<ryim-nm/AW<nmzi5{fh cm)/ 

(310) Offi$r30J2jl±t»lfflILTfc<O*iMtLV^. ClcO 

ijm/m<r>&M^zmt (222)/(3io) <mt:35a 
±{zmmLfzy^y^ h^xy^yuxmmmm-t^z 

t^^ffl'S, Il2«i. C + N*%0080~0.0200wt%. C 
/N*< 0.1~3.0 . Ti/ (C+N) 3b«10~19T'. flfic05t 

*ffi{i^c0^rffifcPIt. ) fc}^®fR01/4li«7)fiS 
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